identified as benzoic acid from its physicochemical properties. Substance B3 like B2 had only marginal antibiotic activity.
In the course of our screening for new antibiotic, Streptomyces sp., strain No. K-82 was found to be highly active against Gram-positive and Gram-negative bacteria. Several active components were isolated in crystalline form and their biological and physicochemical properties were clarified. The present paper deals with the taxonomic studies of Streptomyces sp., strain No. K-82, fermentation, isolation, and physicochemical properties of the antibiotics.
Materials and Methods

Mycological properties
The organism was examined by a light microscope (L type, Nihon Kogaku K. K.) and an electron microscope (JEM-50 B, Japan Electron Optics Laboratory, Co., Ltd.) every 7 days after incubation on modified glucose asparagine agar at 28°C. The methods and media for examination of cultural and physiological properties were made according to the recommendation of the International Streptomyces Project.1) Color determinations and examinations of carbon utilization of the culture were made according to RAYNER's description" and PRIDHAM'S method", respectively. Fermentation Shaking culture fermentation were carried out with 50 ml of a medium in 200-ml Erlenmeyer flasks. Spores from a slant culture were inoculated into a seed culture medium containing 5 % starch, 0.5 peptone, 1 % soybean flour, 1 % corn steep liquor, 0.5% NaCl and 0.3% CaCO3. After incubation for 24 hours at 34°C, the resultant culture was inoculated into the same main culture medium as described above, with the inoculum size of 4%. Fermentations were carried out for 96 hours at 34°C on a rotary shaker. Jar fermentations were carried out for 48 hours at 34°C with stirring (350 rpm) and under aeration (20 liters/min). Six hundred ml of the seed culture, prepared as described above, were inoculated in a 30-liter jar-fermentor containing 14 liters of the medium.
Antibiotic Assay
(1) Antibacterial activity: The conventional serial agar dilution method and cup or paper disk method were applied in this study using Staphylococcus aureus or Sarcina lutea as a test organism. (2) Phage induction activity: The serial phage induction-agar dilution method4) was applied in this study, using E. coli K-12 1. as a lysogenic strain. The assay medium consisted of 1 % peptone, 0.2% casamino acid, 0.2% NaCl and 0.6 or 1.2% agar.
Thin-layer and paper chromatography Thin-layer plates were prepared with a Desaga applicator from silica gel G (Type 60, Merck). The detection of the antibiotic was made by bioautography on bouillon agar seeded with S. aureus. On the other hand, the crude K-82 B complex was found to contain, at least, five components by thin-layer chromatography and these were named K-82 B1, B2, B3, B4 and B5 in the order of increasing Rf values. Purification of these components was also made by silica gel column chromatography. Using solvent mixture II (C6H6 -AcOEt, 3: 1), the K-82 B2 and B3 fractions were separated from the K-82 B4
and B5 fractions. Further purifications of the former two fractions were made by silica gel column chromatography using solvent mixture III (C6H6 -AcOEt, 9: 1). The active fractions were concentrated in vacuo to give light yellow oils of partially purified K-82 B2 and B3. The partially purified K-82 B2 and B3
were rechromatographed on another silica gel column. Elution with solvent mixture IV (C6H6 -Et2O, 9: 1), followed by evaporation gave pure colorless prisms of K-82 B2 and yellow needles of K-82 B3.
Crude K-82 B4 and B5 were similarly purified by column chromatography on silica gel. K-82 B4 3 and 4, respectively. K-82 B2 was identified as benzoic acid, C7H6O2 from the elementary analysis and infrared spectrum. The Rf values of these antibiotics on TLC are given in Table 2 . The antimicrobial spectra of K-82 A, B2 and B3 determined by dilution method on bouillon agar are shown in Table 3 . K-82 A was active against Gram-positive and Gram-negative bacteria and in particular, highly active against B.
brevis and Sarcina lutea, whereas substance K-82 B2 and B, showed only weak activities. 
